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Problems on animal welfare of fattening steers and investigation 
of outdoor exercise area to improve their welfare in Japan 
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➨ 2 ❶ 1 ⠇࡛ࡣࠊ⯋㣫⫧⫱∵ࡢ⚟♴ᛶᨵၿⅬࢆᐙ␆⚟♴ホ౯ἲ Welfare Quality® 
assessment protocol ࡟ࡼࡾศᯒࡋࡓࠋࡑࡢ⤖ᯝࠊṇᖖ⾜ືࡢⓎ⌧ࡀ㔜せ࡞ᨵၿⅬ࡛࠶
ࡗࡓࡓࡵࠊ➨ 2 ❶ 2 ⠇࡛ࡣࠊ⯋㣫⫧⫱∵ࡢ⾜ື࡟࠾ࡅࡿၥ㢟Ⅼࢆᨺ∾∵ࡢ⾜ື≉ᚩ࡜
ࡢẚ㍑࠿ࡽ᳨ウࡋࡓࠋ3 ❶࡛ࡣࠊᒇእ㐠ືሙ㛤ᨺࡀ⯋㣫⫧⫱∵ࡢ⾜ື࡟ཬࡰࡍຠᯝࢆㄪ
ᰝࡍࡿ࡜࡜ࡶ࡟ࠊ᭷ຠ࡞㛤ᨺ᫬㛫ࢆ᳨ウࡋࡓࠋḟ࡟➨ 4 ❶ 1 ⠇࡛ࡣࠊ㐠ືሙࡢᵓᡂ⣲
ᮦࡀ⯋㣫⫧⫱∵ࡢ⾜ື࡟ཬࡰࡍᙳ㡪ࢆㄪᰝࡋࡓࠋࡑࡢ⤖ᯝࠊᅵተᗋࡢᏑᅾࡀṇᖖ⾜ື










ࡍࡿၥ㢟Ⅼࢆᢳฟࡍࡿࡓࡵࠊ⯋㣫⫧⫱∵ࡢᐙ␆⚟♴ᛶホ౯ࢆ Welfare Quality® 




➨ 1 ⠇ ᐇ⏝⫧⫱㎰ሙ࡟࠾ࡅࡿ Welfare Quality® assessment protocol ࢆ⏝࠸ࡓ  
ᐙ␆⚟♴ᛶホ౯  
3 ࡘࡢᐇ⏝⫧⫱㎰ሙ࡟࡚ࠊWelfare Quality® assessment protocol ࡟ࡼࡾ⯋㣫⫧⫱
∵ࡢᐙ␆⚟♴ᛶࢆㄪᰝࡋࡓࠋ  
඲㎰ሙ࡛ࠕ⟶⌮ᡭᢏ࡟క࠺③ࡳࡢ㝖ཤ ࠖࠕ♫఍⾜ືࡢⓎ⌧ ࠖࠕ௚ࡢ⾜ືࡢⓎ⌧ࠖࡀ








➨ 2 ⠇ ᨺ∾∵ࡢ⾜ື≉ᚩ࡜ࡢẚ㍑࠿ࡽࡳࡓ⯋㣫⫧⫱∵ࡢ⚟♴ၥ㢟ࡢ᳨ウ  
  ⌧⾜ࡢ㣫㣴᪉ἲ࡛ࡣṇᖖ⾜ືࡢⓎ⌧ࡸ♫఍ⓗぶ࿴ᛶ࡟࠾࠸࡚ᨵၿࡀᚲせ࡛࠶ࡗࡓࠋ
ᮏ⠇࡛ࡣࠊ≉࡟ᨵၿࡍ࡭ࡁ⾜ືⓎ⌧ࢆㄪᰝࡍࡿࡓࡵࠊ⯋㣫⫧⫱∵ࡢ⾜ືࢆ 2 ᪥㛫ࠊ9:00
࠿ࡽ⩣ 9:00 ࡟ほᐹࡋࠊᨺ∾∵ࡢ⾜ື≉ᚩ  (⏣௦ , 1967; ୕⛅ࡽ , 1969; ⾲ 2) ࡜ࡢẚ㍑
ࢆ⾜ࡗࡓࠋ  










㛫㛤ᨺࡋ  (௨ୗࠊ㐠ືሙ༊ )ࠊ⤊᪥⯋㣫∵  (௨ୗࠊ⯋㣫༊ ) ࡢ⾜ື࡜ẚ㍑ࡋࡓࠋ  




3)ࠋ㛤ᨺ 2 ᫬㛫┠௨㝆ࠊ㐠ືሙ༊࡛ࡣ᥈ᰝ⾜ືࠊṌ⾜άື࡜ࡶ࡟㛤ᨺ 1 ᫬㛫┠ࡼࡾࡶ
༙ῶࡋࡓ  (⾲ 3)ࠋ㐠ືሙ༊ࡢ㛤ᨺ 1 ᫬㛫┠࡟ࡢࡳ㐟ᡙ⾜ືࡀⓎ⌧ࡋ  (⾲ 4)ࠊ㐠ືሙ฼
⏝⋡ࡣ㛤ᨺ 1 ᫬㛫┠࡟ࡢࡳ␆⯋ෆ࣌ࣥ฼⏝⋡ࡼࡾ㧗࠿ࡗࡓ  (⾲ 3)ࠋ௨ୖࡢࡇ࡜࠿ࡽࠊ
㐠ືሙ㛤ᨺࡣ⯋㣫⫧⫱∵࡟࠾࠸࡚ࡶṇᖖ⾜ືࡢⓎ⌧ಁ㐍ຠᯝࡀ࠶ࡿ࡜♧၀ࡋࡓࠋࡲࡓࠊ
ṇᖖ⾜ືࡢⓎ⌧ࡸ㐠ືሙ฼⏝ࡀάⓎ࡞ 1 ᫬㛫ࡀ≉࡟᭷ຠ࡛࠶ࡿ࡜ุ᩿ࡋࡓࠋ  
 






➨ 1 ⠇ 3 ⣲ᮦࡢᒇእ㐠ືሙࡢ㛤ᨺࡀṇᖖ⾜ືࡢⓎ⌧࡟ཬࡰࡍᙳ㡪  
ேᕤ⣲ᮦࡢࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊  (௨ୗࠊࢥࣥࢡᗋ༊ ) ࡜ࠊ⮬↛⣲ᮦࡢᅵተᗋ㐠
ືሙ༊  (௨ୗࠊᅵተᗋ༊ ) ࠾ࡼࡧⲡᆅᗋ㐠ືሙ༊  (௨ୗࠊⲡᆅᗋ༊ ) ࢆ 1 ᫬㛫ࡎࡘ⯋㣫
⫧⫱∵࡟㛤ᨺࡋࠊ⤊᪥⯋㣫༊ࡢ⾜ື࡜ẚ㍑ࡋࡓࠋ  
㐠ືሙ㛤ᨺ᫬ࠊ඲㐠ືሙ༊࡛᥈ᰝ⾜ືࡸṌᩘࡀ⯋㣫༊ࡼࡾቑຍࡋࠊಶయ㐟ᡙ⾜ື
ࡀ᪂ࡓ࡟Ⓨ⌧ࡋࡓ  (⾲ 5, 6)ࠋᅵተᗋ༊࡛ࡣ᥈ᰝ⾜ືࡀ௚༊ࡼࡾከࡃⓎ⌧ࡋ  (⾲ 5)ࠊṇ
ᖖ⾜ືࡢⓎ⌧ࢆࡼࡾຠᯝⓗ࡟ಁ㐍ࡋࡓࠋ㐠ືሙ㛢㙐ᚋࠊࢥࣥࢡᗋ༊࡛ࡣ᥈ᰝ⾜ືࡀ⯋
㣫༊ࡼࡾከࡃⓎ⌧ࡋࡓࡀࠊṌᩘࡸ❧఩ఇᜥ⾜ືࡀపୗࠊఅ⮩఩࣭ᶓ⮩఩ጼໃࡀቑຍࡋ
ࡓ  (⾲ 7, 8)ࠋⲡᆅᗋ༊࡛ࡣ㛢㙐 1 ᪥ᚋ࡟Ṍᩘࡀపୗࡋࡓ  (⾲ 8)ࠋ୍᪉࡛ࠊᅵተᗋ༊࡛
ࡣ㛢㙐ᚋ࡟ࡶ᥈ᰝ⾜ືࡸ❧఩ఇᜥ⾜ືࠊṌᩘࡀ⯋㣫༊ࡼࡾቑຍࡋࠊఅ⮩఩ఇᜥ࣭཯ࡍ











ᯝࢆ᳨ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓࠋ⯋㣫⫧⫱∵࡟ᅵተࡢࢽ࢜࢖  (௨ୗࠊᅵࢽ࢜࢖༊ )ࠊᅵ
ᒣ  (௨ୗࠊᅵᒣ༊ )ࠊ ⪔⪗ᅵተᗋ  (௨ୗࠊ⪔⪗ᗋ༊ )ࠊᅽ⦰ᅵተᗋ  (௨ୗࠊᅽ⦰ᗋ༊ ) ࢆ
ᥦ♧ࡋࠊࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙࢆ㛤ᨺࡋࡓ∵  (௨ୗࠊࢥࣥࢡᗋ༊ ) ࡢ⾜ື࡜ẚ㍑ࡋࡓࠋ 
㛤ᨺ᫬ࠊᅵࢽ࢜࢖༊࡛ࡣ❧఩ఇᜥ⾜ືࡀࢥࣥࢡᗋ༊ࡼࡾቑຍࡋࡓࡀࠊࡑࡢ௚ࡢ⾜
ື࡟ࡣᕪࡀ࡞࠿ࡗࡓ  (⾲ 9)ࠋᅵᒣ༊࡛ࡣ᥈ᰝ⾜ືࡸ㄂♧⾜ືࡀከࡃⓎ⌧ࡋࡓ  (⾲ 9, 10)ࠋ
⪔⪗࠾ࡼࡧᅽ⦰ᗋ༊ࡣࠊṌ⾜άືࡸಶయ㐟ᡙ⾜ືࠊぶ࿴⾜ື࡞࡝ࡢ」ᩘࡢṇᖖ⾜ືࡀ
ከࡃⓎ⌧ࡋࡓ  (⾲ 10)ࠋ㛢㙐ᚋࠊᅵᒣ༊ࠊ⪔⪗࠾ࡼࡧᅽ⦰ᗋ༊࡛ࡣṌ⾜άືࡀࢥࣥࢡᗋ
༊ࡼࡾከ࠿ࡗࡓ  (⾲ 10)ࠋᅽ⦰ᗋ༊࡛ࡣ㛢㙐ᚋࡢ᥈ᰝ⾜ືࡀ௚ᅵተᥦ♧༊ࡼࡾከࡃⓎ⌧









ᵝࡢຠᯝࡀᮇᚅ࡛ࡁࡿࠋᮏ❶࡛ࡣࠊᅽ⦰ᅵተᗋ㐠ືሙ  (௨ୗࠊᅵተᗋ༊ ) ࢆ 2 ࣧ᭶㛫  (3
᪥ẖࠊ1 ᫬㛫 /᪥)ࠊ๓ᮇ࠾ࡼࡧᚋᮇ⫧⫱∵࡟㛤ᨺࡋࠊ㌟యⓗ೺ᗣ≧ែࠊ⏕⏘ᛶࠊ⏕⌮ⓗ
ࢫࢺࣞࢫ཯ᛂࠊ⾜ື཯ᛂ࡟ཬࡰࡍᙳ㡪ࢆㄪᰝࡋࡓࠋࡑࡋ࡚ࠊࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊  (௨
ୗࠊࢥࣥࢡᗋ༊ ) ࠾ࡼࡧ⤊᪥⯋㣫༊  (௨ୗࠊ⯋㣫༊ ) ࡜ẚ㍑ࡋࡓࠋ  
ᚋᮇ⫧⫱∵ࡢ௦ㅰࣉࣟࣇ࢓࢖ࣝࢸࢫࢺࡢ⤖ᯝࠊᅵተᗋ༊࡛ࡣ⾑Ύ୰ࢢࣝࢥ࣮ࢫ⃰
ᗘ࠾ࡼࡧ↓ᶵ iP ⃰ᗘࡢ㐺ṇ⠊ᅖ  (55㹼65 mg/dl ࠾ࡼࡧ 4.5㹼6.5 mg/dl) ෆಶయᩘࡀ㛤
ᨺ 2 ࣧ᭶┠࡟⯋㣫༊ࡼࡾቑຍࡋࡓ  (ᅗ 2)ࠋṌ⾜άືࡢቑຍ࡟ࡼࡾࠊ⃰ཌ㣫ᩱከ⤥࡟ࡼ
ࡿ࢚ࢿࣝࢠ࣮㐣ከࡀᨵၿࡋࡓ࡜᥎ᐹࡋࡓࠋቑయ㔜࠾ࡼࡧቑయ⋡ࡣ௚༊࡜ᕪࡀ࡞ࡃ  (⾲
11)ࠊᅵተᗋ㐠ືሙࡢ㛤ᨺ࡟ࡼࡿቑయᛶ࡬ࡢᝏᙳ㡪ࡣ࡞࠿ࡗࡓࠋ⫧⫱ᚋᮇ∵ࡢฟⲴ᫬⏘
⫗ᡂ⦼࡟᭷ពᕪࡣ࡞࠿ࡗࡓࡀࠊከࡃࡢ㡯┠࡛⯋㣫༊ࡼࡾዲᡂ⦼࡜࡞ࡗࡓ  (⾲ 12)ࠋ㛤ᨺ
1 ࣧ᭶ᚋࠊ⾑Ύ୰ࢥࣝࢳࢰࣝᇶᗏ್ࡀ௚༊ࡼࡾపୗࡋࠊᛴᛶࢫࢺࣞࢫ࡟ᑐࡍࡿࢥࣝࢳࢰ
ࣝ཯ᛂᛶࡀቑຍࡋࡓ  (ᅗ 3)ࠋ᪂ወ่⃭  (௘࢘ࢩࡢࢹࢥ࢖) ࡟ᑐࡍࡿぶ࿴⾜ືࡀ௚༊ࡼࡾ









➨ 6 ❶ ⥲ྜ⪃ᐹ  
⌧⾜ࡢ㞟⣙ⓗ࡞⫧⫱∵⏕⏘࡛ࡣࠊⱞ③ไᚚࠊṇᖖ⾜ືࡢⓎ⌧  (≉࡟ᦤ㣗⾜ືࠊ᥈ᰝ
⾜ືࠊṌ⾜άື ) ࠾ࡼࡧ♫఍ⓗぶ࿴ᛶࡢపୗ࡜࠸ࡗࡓ⚟♴ၥ㢟ࡀ࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞
ࡗࡓ  (➨ 2 ❶)ࠋⱞ③ไᚚࡣ⟶⌮ᡭᢏ᪉ἲࡢኚ᭦࡟ࡼࡾ⡆༢࡟ᨵၿ࡛ࡁࡿࠋࡋ࠿ࡋࠊṇ
ᖖ⾜ືࡢⓎ⌧ࡸ♫఍ⓗぶ࿴ᛶࡢಁ㐍࡟ࡣࠊ⏕ᚓⓗ࡞⾜ືⓎ⌧ḧồࢆ‶ࡓࡍ㣫⫱⎔ቃࡢ
ᥦ♧ࡀ୙ྍḞ࡛࠶ࡿࠋ  
1 ᫬㛫ࡢᅵተᗋᒇእ㐠ືሙࡢ㛤ᨺࡣࠊ㛤ᨺ᫬࠾ࡼࡧ㛢㙐 1 ᪥ᚋࡲ࡛ṇᖖ⾜ືࡢⓎ⌧
ಁ㐍࡟ຠᯝࡀ࠶ࡾࠊ⯋㣫⫧⫱∵ࡢ⚟♴ᛶࢆྥୖࡉࡏࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ  (➨ 3 ❶
࠾ࡼࡧ➨ 4 ❶ 1 ⠇)ࠋ≉࡟ᅽ⦰ࡋࡓᅵተᗋ㐠ືሙࡣ᭷ຠ࡞ᅵተᥦ♧᪉ἲ࡛࠶ࡗࡓ  (➨ 4
❶ 2 ⠇)ࠋࡲࡓࠊᅽ⦰ᅵተᗋ㐠ືሙࡢᐃᮇ㛤ᨺࡣࠊ⫧⫱ᚋᮇ∵ࡢ㌟యⓗ೺ᗣᛶࢆᨵၿࡋࠊ
ฟⲴ᫬⏘⫗ᡂ⦼ࢆྥୖࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋࡉࡽ࡟ࠊ⫧⫱∵ࡢᚰ⌮ⓗࢫࢺࣞࢫࢆ
㍍ῶࡋࠊࢫࢺࣞࢫࡸ㣫⫱⎔ቃࡢኚ໬࡟ᑐࡍࡿ㐺ᛂᛶࢆ㧗ࡵࡿຠᯝࡀ࠶ࡗࡓ  (➨ 5 ❶)ࠋ  
ᅽ⦰ᅵተᗋ㐠ືሙࡢ㛤ᨺࡀ⫧⫱∵ࡢ⚟♴ᛶ࡟ࡶࡓࡽࡍ฼┈ࡣከᒱ࡟Ώࡗ࡚࠾ࡾࠊ3




















⾲ 1. Welfare Quality® assessment protocol (2009) ࡟ࡼࡿᐇ⏝⯋㣫⫧⫱∵ࡢ⚟♴ᛶホ౯ . 
⚟♴ᣦ㔪  ⚟♴ᇶ‽  A ㎰ሙ   B ㎰ሙ   C ㎰ሙ   
㐺ṇ࡞⤥㣵  
㛗ᮇ✵⭡≧ែ࠿ࡽࡢᅇ㑊  100.0   100.0   100.0  
㛗ᮇῬỈ≧ែ࠿ࡽࡢᅇ㑊  45.0  * 80.0   45.0 * 
㐺ṇ࡞␆⯋  
ఇᜥ᫬ࡢᛌ㐺ᛶ  60.5   No Data  49.9 * 
 ⇕⎔ቃࡢᛌ㐺ᛶ  ( ᐃ᪉ἲᮍᐃ )  
ືࡁࡢ⮬⏤ᗘ  62.3   80.1   83.2  
೺ᗣ≧ែ  
↓ᦆയ  86.8   73.8   80.0  
↓⑌⑓  100.0   100.0   81.0  
⟶⌮ᡭᢏ࡟క࠺③ࡳࡢ㝖ཤ  28.0  * 0.0  ** 21.0 * 
㐺ṇ࡞⾜ື  
♫఍⾜ືࡢⓎ⌧  42.5  * 21.5  * 11.9 ** 
௚ࡢ⾜ືࡢⓎ⌧  0.0  ** 0.0  ** 0.0 ** 
ࣄࢺ࡜ື≀࡜ࡢⰋዲ࡞㛵ಀ  82.4   94.7   89.1  
ᛌ᝟ື  66.1   5.1  ** 63.6  
ඃ : 80 Ⅼ௨ୖࠊⰋ : 55 Ⅼ௨ୖࠊྍ : 20 Ⅼ௨ୖ  (*)ࠊ୙ྍ : 20 Ⅼᮍ‶ (**). 
⾲ 2. ᮏ◊✲࡛ᘬ⏝ࡋࡓᩥ⊩࡟࠾ࡅࡿᨺ∾∵ࡢほᐹ᮲௳ . 
  ⏣௦  (1967) ୕⛅ࡽ  (1969) 
౪ヨ∵  㯮ẟ࿴✀ཤໃ∵  㯮ẟ࿴✀ཤໃ∵  
᭶㱋  ⱝ㱋  12.7 
ᨺ∾᪉ἲ  5 ∾༊ࡢ㍯᥮ᨺ∾  (ேᕤⲡᆅ࡜㔝ⲡᆅࡀ㞄᥋ ) 
8 ∾༊ࡢ㍯᥮ᨺ∾  
(3 ᪥㸭༊ ; ேᕤⲡᆅ ) 
඲ᨺ∾ᆅ㠃✚  (ha) 10 2.04 
⩌ࢧ࢖ࢬ  (㢌 ) 32 8 
ほᐹ᫬ᮇ  7 ᭶  8 ᭶ 12 ᪥  
ほᐹ᫬㛫  (᫬㛫 ) 24 24 

















                         ᨺ∾㣫⫱∵
     






















⾲ 3. ⯋㣫࠾ࡼࡧ 5 ᫬㛫ࡢࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ㛤ᨺ࡟࠾ࡅࡿ⫧⫱∵ࡢ⾜ື᫬㛫㓄ศ࠾ࡼࡧ㐠ືሙ฼⏝⋡ࡢ⤒᫬ⓗኚ໬ (%: ࢫ࢟ࣕࣥࢧࣥࣉࣜࣥࢢ). 
⾜ື (%) 
1 ᫬㛫┠   

2 ᫬㛫┠   

3 ᫬㛫┠   

4 ᫬㛫┠   

5 ᫬㛫┠   
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
ᦤ㣗 
⯋㣫༊ 20.5 20.6   3.5  5.3    0.0 0.0    1.4  3.2    2.8 4.1  
㐠ືሙ༊ 11.8 12.5  b 8.0  12.6  a 3.8 5.8  a 4.2  5.3  a 0.7 2.4  a 
᥈ᰝ 
⯋㣫༊ 4.5 5.2  
} * 
 5.6  4.5    1.7 2.8    5.6  6.5  0.7 1.6  
㐠ືሙ༊ 29.9 14.3  b 14.2  7.2  a 12.5 9.9  a 14.2  10.0  a 16.3 14.0  a 
Ṍ⾜ 
⯋㣫༊ 2.1 2.8  
} * 
 0.7  1.6  
} * 
 0.0 0.0  
} * 
 0.0  0.0  
} * 
 0.7 1.6  
} * 
 
㐠ືሙ༊ 9.7 4.5  AB 4.2  6.2  A 5.2 4.4   6.3  8.6   3.8 4.5  B 
ఇᜥ 
❧఩ 
⯋㣫༊ 42.0  23.1    47.2 11.1    5.2 7.6  
} * 
 6.6  5.8  
} * 
 10.8 13.9  
} * 
 
㐠ືሙ༊ 31.9  15.7  b 38.2 15.1  b 32.3 11.3  a 30.9  11.6  a 26.0 16.2  a 
అ࣭ᶓ⮩఩ 
⯋㣫༊ 7.3  16.6  
} * 
10.8 8.4  
} * 
 64.6 26.6  
} * 
 58.3  25.0  
} * 
 54.5 18.7  
} * 
 
㐠ືሙ༊ 0.0  0.0  2.4 5.2   11.5 15.8   13.2  18.1   13.5 17.2   
཯ⱄ 
❧఩ 
⯋㣫༊ 0.7 1.6    9.7  9.8    1.7 2.8  
} * 
 2.1  3.3    0.7 2.4  
} * 
 
㐠ືሙ༊ 0.4 1.2  a 7.3  8.2  b 12.2 10.0  ac 6.6  7.6  ac 9.0 7.7  ac 
అ࣭ᶓ⮩఩ 
⯋㣫༊ 1.4 2.7  
} * 
 13.5  11.3  
} * 
 21.9 23.8  
} * 
 20.8  16.9  
} * 
 27.4 17.8  
} * 
 
㐠ືሙ༊ 0.0 0.0  a 1.7  6.0  a 10.8 15.8  b 20.5  22.5  b 20.5 23.5  b 
฼⏝⋡ 
࣌ࣥ 33.5 24.0  
}ܗ 
 44.3  23.7    58.6 30.0  
} ݻ 
 62.4  24.6  
}ܗ 
 53.0 33.7  
㐠ືሙ 66.5 24.0  b 55.7  23.7  ab 41.4 30.0  a 37.6  24.6  a 47.0 33.7  a 
⯋㣫༊: ⤊᪥⯋㣫༊ࠊ㐠ືሙ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊. 
*: ྛ㛤ᨺ᫬㛫࠾ࡼࡧྛ⾜ື༢఩࡟࠾ࡅࡿ⯋㣫༊࡜㐠ືሙ༊࡜ࡢẚ㍑࡛᭷ពᕪ࠶ࡾ (ᑐᛂࡢ࠶ࡿ t ᳨ᐃ, P < 0.05). 
a, b: 㐠ືሙ༊࠾ࡼࡧ㐠ືሙ฼⏝⋡࡟࠾ࡅࡿྛ㛤ᨺ᫬㛫ࡢ㛫࡛ࡢẚ㍑࡛␗ᩥᏐ㛫࡟ᕪ࠶ࡾ (Tukey-Kramer ἲ, P < 0.05). 
A, B: 㐠ືሙ༊࡟࠾ࡅࡿྛ㛤ᨺ᫬㛫ࡢ㛫࡛ࡢẚ㍑࡛ྠᩥᏐ㛫࡟ᕪࡀ࠶ࡿഴྥ࠶ࡾ (Tukey-Kramer ἲ, P < 0.1). 






























⾲ 4. ⯋㣫࠾ࡼࡧ 5 ᫬㛫ࡢࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ㛤ᨺ࡟࠾ࡅࡿ⫧⫱∵ࡢ㐟ᡙ⾜ື࠾ࡼࡧ♫఍⾜ືࡢⓎ⌧㢖ᗘࡢ⤒᫬ⓗኚ໬ (No./᫬: 㐃⥆ほᐹἲ). 
⾜ື (No./᫬)  
1 ᫬㛫┠   

2 ᫬㛫┠   

3 ᫬㛫┠   

4 ᫬㛫┠   

5 ᫬㛫┠  
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
ಶయ㐟ᡙ 
⯋㣫༊ 0.0  0.0  
} * 
0.0  0.0    0.0  0.0    0.0  0.0    0.0  0.0   
㐠ືሙ༊ 3.7  2.6  0.0  0.0    0.0  0.0    0.0  0.0    0.0  0.0   
ぶ࿴ 
⯋㣫༊ 6.1  3.3  
} * 
2.3  1.7    0.1  0.3    0.1  0.3    1.0  1.4   
㐠ືሙ༊ 0.9  0.9  2.4  1.0    0.6  0.8    0.8  1.0    0.6  0.5   
ᩛᑐ 
⯋㣫༊ 1.8 2.3 
} * 
1.4  0.9  
} * 
0.4  0.3  
} * 
0.4  0.8    0.0  0.0   
㐠ືሙ༊ 9.6 5.0 3.6  1.1  2.5  0.9  1.4  0.9    1.4  1.8   
⯋㣫༊: ⤊᪥⯋㣫༊ࠊ㐠ືሙ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊. 
*: ಶయ㐟ᡙ⾜ື (Wilcoxon signed-rank ᳨ᐃ) ࠾ࡼࡧぶ࿴࣭ᩛᑐ⾜ື (ᑐᛂࡢ࠶ࡿ t ᳨ᐃ) ࡟࠾ࡅࡿྛ㛤ᨺ᫬㛫ࡢ⯋㣫༊࡜㐠ືሙ༊࡜ࡢ㛫࡟
᭷ពᕪ࠶ࡾ (P < 0.05). 
⾲ 5. ࢥࣥࢡ࣮ࣜࢺᗋࠊᅵተᗋ࠾ࡼࡧⲡᆅᗋ࠿ࡽ࡞ࡿᒇእ㐠ືሙࡢ㛤ᨺ 1 ᫬㛫࡟࠾ࡅࡿ⫧⫱∵ࡢ⾜ື᫬㛫㓄ศ (%: ࢫ࢟ࣕࣥࢧࣥࣉࣜࣥࢢ). 
⾜ື (%) 
㛤ᨺ᫬ (10:00 - 11:00) 
⯋㣫༊  ࢥࣥࢡᗋ༊  ᅵተᗋ༊  ⲡᆅᗋ༊  
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
ᦤ㣗 27.8 14.1 a 26.4 11.7 a 14.6 12.4 a 51.4 18.1 b 
᥈ᰝ  5.2  5.9 a 37.5 14.4 c 55.6 10.9 d 20.8 11.5 b 
❧఩ఇᜥ 36.1 11.8 b 13.9  7.4 a 14.6 10.1 a 15.3 10.6 a 
అ⮩఩࣭ᶓ⮩఩ఇᜥ  9.7 13.7 b  0.0  0.0 a  0.0  0.0 a  0.0  0.0 a 
཯ࡍ࠺  3.5  5.8 b  0.0  0.0 a  0.0  0.0 a  0.0  0.0 a 
㐠ືሙ฼⏝⋡ - -  66.0 23.4  52.8 22.3  - -  
⯋㣫༊: ⤊᪥⯋㣫༊ࠊࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵተᗋ༊: ᅵተᗋ㐠ືሙ༊ࠊⲡᆅᗋ༊: ⲡᆅᗋ㐠ືሙ༊. 






























⾲ 6. ࢥࣥࢡ࣮ࣜࢺᗋࠊᅵተᗋ࠾ࡼࡧⲡᆅᗋ࠿ࡽ࡞ࡿᒇእ㐠ືሙࡢ㛤ᨺ 1 ᫬㛫࡟࠾ࡅࡿ⫧⫱∵ࡢ⾜ືⓎ⌧㢖ᗘ (No./᫬: 㐃⥆ほᐹἲ). 
⾜ື (No./᫬) 
㛤ᨺ᫬ (10:00 - 11:00) 
⯋㣫༊  ࢥࣥࢡᗋ༊  ᅵተᗋ༊  ⲡᆅᗋ༊  
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
Ṍᩘ 161 31 a 314 74 b 334 77 b 379 83 b 
ಶయ㐟ᡙ 0.0 0.0 a 17.8 12.8 b 21.7 16.8 b 12.8 15.7 b 
♫఍㐟ᡙ 2.4 2.5 a 28.0 3.0 b 7.3 2.9 a 6.8 4.0 a 
ぶ࿴ 13.5 5.5 c 1.5 1.0 abـ 3.5 1.7 b 0.0 0.0 aـ 
ᩛᑐ 4.9 1.9  15.5 7.4  8.8 3.9  26.5 16.5  
⯋㣫༊: ⤊᪥⯋㣫༊ࠊࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵተᗋ༊: ᅵተᗋ㐠ືሙ༊ࠊⲡᆅᗋ༊: ⲡᆅᗋ㐠ືሙ༊. 
abc: ྛ⾜ື༢఩ࡢ␗ᩥᏐ㛫࡛᭷ពᕪ࠶ࡾ (Shaffer, P < 0.05). 






























⾲ 7. ࢥࣥࢡ࣮ࣜࢺᗋࠊᅵተᗋ࠾ࡼࡧⲡᆅᗋ࠿ࡽ࡞ࡿᒇእ㐠ືሙࡢ㛢㙐ᚋ࡟࠾ࡅࡿ⫧⫱∵ࡢ⾜ື᫬㛫㓄ศ (%: ࢫ࢟ࣕࣥࢧࣥࣉࣜࣥࢢ). 
 㛢㙐ᚋ (11:00 - ⩣ 9:00) 
⾜ື (%) ⯋㣫༊  ࢥࣥࢡᗋ༊  ᅵተᗋ༊  ⲡᆅᗋ༊  
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
ᦤ㣗  7.2 1.6   8.0 1.2   8.1 2.3   8.0 1.4  
᥈ᰝ  2.1 0.8 a  3.6 1.2 b  3.6 1.6 b  2.1 1.1 a 
❧఩ఇᜥ 14.6 3.0 b  9.3 3.6 a 21.4 6.5 c 13.9 3.5 b 
❧఩཯ࡍ࠺  5.9 2.7 ab  5.1 2.9 ab  7.1 3.8 b  3.9 4.0 a 
అ⮩఩ఇᜥ࣭཯ࡍ࠺ 52.5 5.1 b 56.9 6.0 b 42.5 7.7 a 54.1 5.5 b 
╧╀ 12.3 2.3 b 10.9 2.8 b  7.3 3.9 a 12.3 3.6 b 
 㛢㙐 1 ᪥ᚋ (⩣ 9:00 - ⩣ࠎ9:00) 
ᦤ㣗 10.6 1.6  9.4 1.6 AB 11.2 3.2 A 11.2 3.2 B 
᥈ᰝ  2.4 0.8  2.3 0.9   2.7 1.2   2.7 1.2  
❧఩ఇᜥ 15.4 3.1  13.0 2.9  15.1 3.4  15.5 3.1  
❧఩཯ࡍ࠺  5.5 2.7 b  2.5 2.4 a  3.1 2.1 a  3.1 2.4 a 
అ⮩఩࣭ᶓ⮩఩ጼໃ 60.4 4.7 a 68.1 5.5 b 62.7 6.2 a 63.1 6.1 a 
⯋㣫༊: ⤊᪥⯋㣫༊ࠊࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵተᗋ༊: ᅵተᗋ㐠ືሙ༊ࠊⲡᆅᗋ༊: ⲡᆅᗋ㐠ືሙ༊. 
abc: ྛ⾜ື༢఩ࡢ␗ᩥᏐ㛫࡛᭷ពᕪ࠶ࡾ (Tukey-Kramer ἲ, P < 0.05). 





























⾲ 8. ࢥࣥࢡ࣮ࣜࢺᗋࠊᅵተᗋ࠾ࡼࡧⲡᆅᗋ࠿ࡽ࡞ࡿᒇእ㐠ືሙࡢ㛢㙐ᚋ࡟࠾ࡅࡿ⫧⫱∵ࡢ⾜ືⓎ⌧㢖ᗘ (No./᫬: 㐃⥆ほᐹἲ). 
⾜ື (No./᫬) 
㛢㙐ᚋ (11:00 - ⩣ 9:00) 
⯋㣫༊  ࢥࣥࢡᗋ༊  ᅵተᗋ༊  ⲡᆅᗋ༊  
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
Ṍᩘ 136 18 b 105 30 a 234 64 c 126 21 ab 
♫఍㐟ᡙ 2.9 0.9 cـ 1.6 0.2 bcـ 2.0 1.0 ab 1.2 0.3 a 
ぶ࿴ 5.3 2.4  4.4 1.4  5.8 3.6  4.2 1.2  
ᩛᑐ 7.1 1.5 bـ 2.6 0.7 a 4.0 1.7 abـ 4.3 2.6 ab 
 㛢㙐 1 ᪥ᚋ (⩣ 9:00 - ⩣ࠎ9:00) 
Ṍᩘ 69 9 c 42 8 a 99 27 d 59 10 b 
♫఍㐟ᡙ 1.4 0.4 b 0.7 0.5 a 0.6 0.2 a 0.7 0.1 ab 
ぶ࿴ 2.8 1.2 bـ 1.4 0.7 a 1.3 0.6 abـ 2.1 0.6 ab 
ᩛᑐ 3.4 0.6 b 1.3 0.2 a 2.7 1.8 b 2.3 1.1 b 
⯋㣫༊: ⤊᪥⯋㣫༊ࠊࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵተᗋ༊: ᅵተᗋ㐠ືሙ༊ࠊⲡᆅᗋ༊: ⲡᆅᗋ㐠ືሙ༊. 
abc: ྛ⾜ື༢఩࠾ࡼࡧṌᩘࡢ␗ᩥᏐ㛫࡛᭷ពᕪ࠶ࡾ (Shaffer, P < 0.05). 














⾲ 9. ᒇእ㐠ືሙ࡟࠾ࡅࡿᅵተࡢᥦ♧᪉ἲࡢ㐪࠸ࡀ㛤ᨺ᫬࠾ࡼࡧ㛢㙐ᚋࡢ⫧⫱∵ࡢ⾜ື᫬㛫㓄ศ࡟ཬࡰࡍᙳ㡪 (%: ࢫ࢟ࣕࣥࢧࣥࣉࣜࣥࢢ). 
⾜ື (%) 
㛤ᨺ᫬ (10:00 - 11:00) 
ࢥࣥࢡᗋ༊  ᅵࢽ࢜࢖༊  ᅵᒣ༊  ⪔⪗ᗋ༊  ᅽ⦰ᗋ༊  
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
ᦤ㣗 26.4 11.7  0.7 2.4 a** 2.8 5.4 a** 5.6 7.4 ab** 10.4 10.7 b** 
᥈ᰝ 37.5 14.4  50.0 11.2 ab 62.5 18.6 b** 51.4 15.0 ab 44.4 10.3 a 
❧఩ఇᜥ 13.9 7.4  32.6 15.3 b* 2.8 5.4 a 26.4 19.7 b 29.2 14.4 bـ 
㐠ືሙ฼⏝⋡ 66.0 23.4  80.6 18.9  81.9 15.4  81.3 10.1  74.3 14.0  
 㛢㙐ᚋ (11:00 - ⩣ 9:00) 
ᦤ㣗  8.0 1.2   8.8 1.6   8.9 2.0  8.8 1.6  8.9 1.4  
᥈ᰝ  3.6 1.2   2.4 1.1 A  3.2 1.7  2.3 1.1 B 3.6 2.4 AB 
❧఩ఇᜥ  9.3 3.6  15.2 3.7 * 15.5 7.3 * 14.1 4.7  12.5 2.6  
❧఩཯ࡍ࠺  5.1 2.9   5.0 5.6   6.1 7.8   4.3 3.7   3.8 4.0  
అ⮩఩ఇᜥ࣭཯ࡍ࠺ 60.1 6.3  50.9 5.7 * 49.0 10.4 ** 51.8 6.5 * 52.2 3.5 * 
╧╀ 10.9 2.8  15.2 4.8  15.5 3.5 ـ 15.4 3.4 ـ 16.0 5.8 * 
ࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵࢽ࢜࢖༊: ᅵተࡢࢽ࢜࢖ᥦ♧༊ࠊᅵᒣ༊: ᅵᒣᥦ♧༊ࠊ⪔⪗ᗋ༊: ⪔⪗ᅵተᗋ㐠ືሙ༊ࠊᅽ⦰ᗋ༊: ᅽ⦰ᅵተᗋ㐠ືሙ༊. 
abc: ⾜ື༢఩ࡢ␗ᩥᏐ㛫࡛᭷ពᕪ࠶ࡾ (Tukey-Kramer ἲ, P < 0.05). 
A, B: ྛ⾜ື༢఩ࡢྠᩥᏐ㛫࡛᭷ព࡞ഴྥ࠶ࡾ (Tukey-Kramer ἲ, P < 0.1). 











⾲ 10. ᒇእ㐠ືሙ࡟࠾ࡅࡿᅵተࡢᥦ♧᪉ἲࡀ㛤ᨺ᫬࠾ࡼࡧ㛢㙐ᚋࡢ⫧⫱∵ࡢ⾜ືⓎ⌧㢖ᗘ࡟ཬࡰࡍᙳ㡪 (No./᫬: 㐃⥆ほᐹἲ). 
⾜ື (No./᫬) 
㛤ᨺ᫬ (10:00 - 11:00) 
ࢥࣥࢡᗋ༊  ᅵࢽ࢜࢖༊  ᅵᒣ༊  ⪔⪗ᗋ༊  ᅽ⦰ᗋ༊  
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
Ṍᩘ 314 74  383 84  403 117  424 70 * 442 81 * 
ಶయ㐟ᡙ 17.8 12.8  27.7 22.5 a 27.1 16.1 a 68.8 29.2 b** 66.3 39.3 b* 
♫఍㐟ᡙ 28.0 3.0  10.1 4.5 ـ 19.3 15.1  16.9 5.2 ـ 14.8 4.9 ـ 
㄂♧ 0.0 0.0  0.0 0.0 a 23.3 16.0 c** 2.1 3.4 bA* 0.2 0.6 abA 
ぶ࿴ 1.5 1.0  2.0 2.2  4.3 2.1  6.3 2.1 * 8.3 5.0 * 
ᩛᑐ 15.5 7.4  11.5 7.2  13.5 9.9  12.8 7.1  13.3 5.6  
 㛢㙐 1 ᪥ᚋ (9:00 - ⩣ 9:00) 
Ṍᩘ 42 8  60 27  61 18 * 53 11 * 62 17 * 
ࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵࢽ࢜࢖༊: ᅵተࡢࢽ࢜࢖ᥦ♧༊ࠊᅵᒣ༊: ᅵᒣᥦ♧༊ࠊ⪔⪗ᗋ༊: ⪔⪗ᅵተᗋ㐠ືሙ༊ࠊᅽ⦰ᗋ༊: ᅽ⦰ᅵተᗋ㐠ືሙ༊. 
abc: ྛ⾜ື༢఩ࡢ␗ᩥᏐ㛫࡛᭷ពᕪ࠶ࡾ (Shaffer, P < 0.05). 
A: ྛほᐹ㡯┠ࡢྠᩥᏐ㛫࡛᭷ព࡞ഴྥ࠶ࡾ (Shaffer, P < 0.1). 





































ᅗ 2. ᐃᮇⓗ࡞㐠ືሙࡢ㛤ᨺࡀ⫧⫱ᚋᮇ∵ࡢ௦ㅰࣉࣟࣇ࢓࢖ࣝࢸࢫࢺ࡟ཬࡰࡍᙳ㡪. 
ᇞ: ⯋㣫༊ࠊ○:ࢥࣥࢡᗋ༊ࠊ―: ᅵᗋ༊࡛ྛಶయࡢ್ࢆ♧ࡍ. ⥳Ⰽ⥙᥃ࡅ: 㐺ṇ⠊ᅖࢆ♧ࡍ. 
*: ㄪᰝ᫬ᮇ࡜ฎ⌮ࢆ஧ඖ࡜ࡍࡿ Two-way ANOVA ࡢ⤖ᯝ (༊㛫: ฎ⌮༊㛫ࡢẚ㍑; ᮇ㛫: 㛤ᨺ๓࣭㛤ᨺ 1
ࣧ᭶ᚋ࣭㛤ᨺ 2 ࣧ᭶ᚋࡢẚ㍑; ஺஫: ஺஫స⏝). 









































































































* ༊㛫: 0.999, ᮇ㛫: 0.453, ஺஫: 0.402        * ༊㛫: 0.290, ᮇ㛫: 0.0002, ஺஫: 0.442        * ༊㛫: 0.004, ᮇ㛫: 0.016, ஺஫: 0.350 
* ༊㛫: 0.103, ᮇ㛫: 0.028, ஺஫: 0.431        * ༊㛫: 0.776, ᮇ㛫: 0.007, ஺஫: 0.343         * ༊㛫: 0.531, ᮇ㛫: 0.001, ஺஫: 0.373 
* ༊㛫: 0.959, ᮇ㛫: 0.107, ஺஫: 0.006        * ༊㛫: 0.035, ᮇ㛫: 0.181, ஺஫: 0.711         * ༊㛫: 0.963, ᮇ㛫: 0.002, ஺஫: 0.030 
























⾲ 11. ᐃᮇⓗ࡞㐠ືሙࡢ㛤ᨺࡀ⫧⫱∵ࡢయ㔜ࠊቑయ㔜࠾ࡼࡧቑయ⋡࡟ཬࡰࡍᙳ㡪. 
య㔜 (kg)  2 ࣧ᭶㛫ࡢ 
ቑయ㔜 (kg) 




㛤ᨺ๓  㛤ᨺ 2 ࣧ᭶ᚋ    
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
⯋㣫༊ 432.7 43.5  485.3 43.5 b 52.7 13.6  1.12 0.04  
ࢥࣥࢡᗋ༊ 361.7 27.6  404.0 27.6 a 42.3 6.7  1.12 0.03  
ᅵተᗋ༊ 360.0 27.5  408.0 27.5 ab 48.0 15.6  1.13 0.04  
P-value 1) 0.063  0.038  0.510  0.904  
య㔜 (kg)  2 ࣧ᭶㛫ࡢ 
ቑయ㔜 (kg) 




㛤ᨺ๓  㛤ᨺ 2 ࣧ᭶ᚋ    
Mean S.D.  Mean S.D.  Mean S.D.  Mean S.D.  
⯋㣫༊ 663.3 42.4 b 694.7 48.0  31.3 11.4  1.05 0.02  
ࢥࣥࢡᗋ༊ 558.7 35.6 a 592.7 46.9  34.0 12.0  1.06 0.02  
ᅵተᗋ༊ 662.7 46.6 b 686.7 46.2  24.0 6.0  1.04 0.01  
P-value 1) 0.034  0.068  0.500  0.240  
⯋㣫༊: ⤊᪥⯋㣫༊ࠊࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵተᗋ༊: ᅽ⦰ᅵተᗋ㐠ືሙ༊. 
1): ྛㄪᰝ㡯┠࡟࠾ࡅࡿฎ⌮༊㛫ࡢẚ㍑ (One-way ANOVA). 





































(cm) Ṍ␃ᇶ‽್ BMS (No.) 
⬡⫫஺㞧➼⣭ 
(No.) 
  Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
⯋㣫༊ 768.0  64.1  460.0  36.8  61.7  11.5  7.7  1.1  2.7  1.0  74.4  2.4  5.3  1.5  3.7  0.6  
ࢥࣥࢡᗋ༊ 708.7  51.3  435.7  40.4  62.0  5.3  7.6  0.5  2.2  0.3  75.1  0.4  6.7  2.5  4.0  1.0  
ᅵተᗋ༊ 718.0  38.6  437.3  21.5  67.3  11.7  7.8  0.7  2.2  0.3  75.9  2.2  7.0  1.7  4.3  0.6  
P-value 0.388 1) 0.639 1) 0.747 1) 0.979 1) 0.519 1) 0.587 2) 0.270 2) 0.513 2) 









ᩘ (๭ྜ: %) 
  Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
⯋㣫༊ 4.0  0.0  3.3  0.6  3.3  0.6  3.3  0.6  4.0  1.0  3.3  0.6  1525 111 0  (0.0) 
ࢥࣥࢡᗋ༊ 4.0  0.0  4.0  1.0  4.0  1.0  4.3  1.2  4.7  0.6  4.3  1.2  1693 259 1  (33.3) 
ᅵተᗋ༊ 4.0  1.0  4.3  0.6  4.3  0.6  4.3  0.6  4.7  0.6  4.3  0.6  1877 152 0  (0.0) 
P-value  1.000 2) 0.270 2) 0.270 2) 0.263 2) 0.513 2) 0.263 2) 0.145 1) 0.325 
⯋㣫༊: ⤊᪥⯋㣫༊ࠊࢥࣥࢡᗋ༊: ࢥࣥࢡ࣮ࣜࢺᗋ㐠ືሙ༊ࠊᅵተᗋ༊: ᅽ⦰ᅵተᗋ㐠ືሙ༊. 
1): ྛホ౯㡯┠࡟࠾ࡅࡿฎ⌮༊㛫ࡢẚ㍑ (One-way ANOVA). 





























ᅗ 3.  ᐃᮇⓗ࡞㐠ືሙࡢ㛤ᨺࡀࢥࣝࢳࢰࣝᇶᗏ್  (1)ࠊ࠾ࡼࡧᛴᛶࢫࢺࣞࢫ  (ಖᐃฎ⨨ ) ࡟ࡼࡿࢥࣝࢳ
ࢰࣝ཯ᛂᛶ  (2) ࡟ཬࡰࡍᙳ㡪 . 





















㛤ᨺ๓ 1ࣧ᭶┠ 2ࣧ᭶┠ 







㛤ᨺ๓ 1ࣧ᭶┠ 2ࣧ᭶┠ 


















































ᅗ 4.  ᐃᮇⓗ࡞㐠ືሙࡢ㛤ᨺࡀ᪂ወ่⃭࡟ᑐࡍࡿྛ⾜ື཯ᛂᅇᩘࡢ༊ศẖ㢌ᩘ࡟ཬࡰࡍᙳ㡪 . 
(a) ಶయ㐟ᡙ⾜ືࠊ(b) ぶ࿴⾜ືࠊ(c) ᥈ᰝ⾜ືࠊ(d) ᩛᑐ⾜ືࠊ(e) ⬺ฟヨࡳ⾜ືࠊ(f) ᤼౽ࠊ(g) Ⓨኌ . 














































  (a) 
 
P = 0.013 
(b) 
 
P = 0.033 
(d) 
 
P = 0.136 
(c) 
 
P = 0.284 
(e) 
 
P = 0.194 
(f) 
 
P = 0.084 
(g) 
 
P = 0.701 
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